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EFFECTS OF ORBITAL RADIOTHERAPY ON 
EXTRAOCULAR MUSCLES IN 
GRAVES’ OPHTHALMOPATHY 
J. MAALOUF, J-L. GEORGE, K. ANGIOI-DUPREZ 
T. MALET, P. LESURE 
SUMMARY 
Oculomotor disturbances commonly occur as 
manifestations of Graves’ Oohthalmomthv. We investieated the 
outcome of this disorder- following e&ernal-beam orbital 
radiotherapy. We conducted a prospective study on 15 patients to 
assess the extent of ophthalmopathy by clinical evaluation, and 
measurement of the amplitude of gaze and the thickness of the 
extraocular muscles on computed axial tomography (CAT-scan) 
before and after orbital radiotherapy. This paper reports the 
results of this study and the effects of radiotherapy on the 
extraocular muscles are discussed. 
3222 
EXTRAOCULAR MUSCLE THICKENING IN ARTHROGRYPOSIS 
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Purpose: Arthrogriposis multiplex congenita (AMC) is a physical abnormality 
found in many different disorders and is a highly heterogeneous category 
This syndrome is characterized clinically by multiple joint contractures 
present at birth. AMC is divided into 2 types: type I with only distal limb 
involvement and type II with other defects. In type II Hall (1982) described 5 
subtypes and since that time at least 4 additional subtypes have been 
reported. Many ophthatmoloaical manifestation have been described in 
patients affected by AMC. In-several cases gaze. especially upward, was 
generally limited. 
Methods: We examined 3 relatives in 2 generations affected by distal AMC 
with particular oculomotor involvement; in these patients typical 
abnormalities of type IIB distal AMC were found. This subtype is mainly 
distinguished by shortness of stature and heck, immobile facies, epicanthrc 
folds and distal contractures. In addition there 1s slight ulnar deviation of the 
hands, absent distal phalangeal creases and decreased mobtlity of other 
major joints. 
Results: Our patients showed an inability to actively or passively elevate 
eyes in adduction. with similar results on version or duction testing. 
Echobiometric.findings showed a sigmficant Increased thickness of several 
extraocular muscle in the affected eyes, especially of superior oblique and 
recti muscles. 
Conclusions:These clinical findings are suggestive for a congenital 
“simulated superior oblique tendon sheat syndrome” (Brown, 1973) 
(unilateral in one patient and bilateral in other two). To the best of our 
knowledge, this is the first report regarding the association of simulated 
superior oblique tendon sheat syndrome and AMC. 
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THE LAW OF THE PRINCIPAL RETINAL PLANES: THE FUNCTION OF 
THE EXTRACCUtAR MUSCLES IS TO MAINTAIN THE PRINCIPAL 
Rrnw pLANe-3 cokww ir4 Au GAzE D~RECTIDNS. 
JAMPEL RS and SHI DX: Kresge Eye Institute; Wayne State 
University: Detroit, Michigan. 
Purpose: To provide a coherent, parsimonious model for the 
function of the extraocular muscles and to formulate a law for 
extraocular function. 
Methods: Varied techniques: brain and ocular motor nerve 
stimulation in the monkey, clinical observation, cinematography 
and video recording of eye and head movemenk. and EC%. 
Result% The orincioal retinal mane (PRP) is formed bv the 
fovea, the ret&l raphe, and the center of t&ion of the eye. The 
transverse visual head plane (TVHP) is formed by a plane that 
passes though the centers of rotation of the eyes and is 
perpendicular to the axis for lateral rotation (yaw) of the head. 
When the eyes are in the primary position the PRP lies in the 
TVHP. The visual line (VL) is always located in the PRP. The X- 
axis (of Fick) is the only axis collinear with its fellow in the 
other eye. Ocular movements are divided into two stages: (1) The 
PRP rotates around the X-axis fixed in the orbit. (2) The VL 
rotates in the PRP around a fixed axis in the eye. Number (2) may 
precede number (1) or they may occur simultaneously. 
Therefore, the VL transcribes arca of latitude when the eye moves 
up or down fmm any point in the NHP. Ocular torsion depends on 
head position, is about one-tenth the head roll, is compensated for 
by the fusion reflex, and has no apparent visual significance in 
man. Therefore, its importance is disregarded in this model. 
Concluolona: The Law: The function of the extraocular muscles 
is to maintain the principal retinal planes coplanar in all gaze 
directions. The obliques muscles are mainly stabilizers and 
function to prevent ocular torsion in normal gaze. 
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